Quantum chemical interpretation of the spectral properties of the CO and O2 complexes of hemoglobin and cytochrome P-450.
The electronic transitions of CO and O2 complexes of hemoglobin and cytochrome P-450 were calculated using a PPP method extended for metal complexes. The calculations show that the unusual spectral properties of cytochrome P-450 are very sensitive to the iron-sulfur bond distance. It is suggested from these calculations that for the conversion of cytochrome P-450 to cytochrome P-420 an increase of the iron-sulfur bond distance of only about 0.2 A is sufficient. The anomalous Soret band of the CO complex as well as the normal Soret band of the O2 complex of cytochrome P-450 are explicable assuming a mercaptide sulfur as fifth ligand.